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mimw m=<ow&, m%mm, m-mzmm^mfxmm^ri 

o 

v t& y y * frvim t & & Mnmmm z mi tz z\ 1 z&m. t-tz tmm 1 ~~ 3 

hz\t zmit-t&mMm 1 - 4 (D^-TM^ummmm^o 

[tmm7] mm=<vmm<vTmizmmzmifzzt£!wmt-f2>im 
umms] m-^mizwmiWfx&WiZtifcm-nmmRvm-inn 
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o 

* * >; r a* h > * /nam & * ss ^wftzztmnit-r^tmrns 

tzmm^m^-mm or® izmm. & w-t tz z t *m & t -t %> tmm 8 x n 9 cie 

a^tL^n— ^siscfizwis, mum— <DnmRv?m~<nw&<Dmmz& 
*b%> t$k\z*:ixb<n±m*mn x o \z%^ tzm%mm . tvi:, tHoti^- 

[fill 1 2 ] Butfi^-^ms, n—omss^m^tstnis t , pisw 
•v >j r ^ h > * ;u pitg t & z> mm%mmm zmftzzt* t-tzmumi i 

1 1 X(i 1 2 ^gS«Ofig»3R^o 

itmmi 4] unom^ m^*feii«, lam^us^t*. mm^-mm. 

3fe , |a] — ¥M K ft Pi £ fg it r see *iiizl&—<D mm R ^irw Bffi * Jfl&fc# 

mz^-ti><Dx$>z>z\t zmwh-rz tmmi-o 
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xi* 1 5 iztmmmm+o 

lamm 1 8 ] mm^m^m^m &\ # u - n - if ~ a ^< v- 

U > If *° <; v ^ > if * * -9- V - *8N*fli\ V - >l/SNMfc 

, >r 5 ^7- h »; r «; - ^ r 5 >if s#^<£> r 

' J - )V T ^ > If ^ y V V y 3t$ti^ yT'J-JM^ If h 'J 7 V - 

;w * * > If Xf>)^7>F7^r> If if 9 V V > if Sff, v If - ^ ^ 

y -tf > if n k 7 v > if z*#, * > t-* > if mit. Jy-ryy mm®-, f 9 v 
i>|fjg#, if i/>-*^A7^ft h\ * 0l j \£-)V\£ vy^<r>\i 
a - 7i-;^fM>||^ if xx^;i/^>|f2g#^<7)x^;i^>tf##:, 
5 >Ifif#, 7;V'*W>, jKV y jv^-uym^i^. ^'J7;^t^y>, 

*»t>Slf*L4^* < £ & 1 M?>W1l*t£k #cv»Ji, ^>^-fe> % f f7-t>, if 

v>3vfeift. **-*tv>^fe3t, ^>-r>3vfeit, ->7;>» x^;;i- 

^fefd, if 'J 3vfen, * * «j k y ?h&m, 4 y v ^avfetfi, 

fef, + / > 3VfefR, If X ^ > X >f = r V- fl^fe*, >f > ^ > X D > ^ 

f?^7^ny7->|07^ny7->|fe|J: *) &%>&frb&litL&&& 

[it *5 1 9 ] mmmm^mfomtK mmmm mitv^c t 
[»*^ 2 0 ] mtmmmmtf, x ^ ^ > - ~>* ^ > &m&Vf. x 
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fM£ o isf fc fcf - ;w ^#J3& , ,f;iXf^7;K KWJIi , *° h\ *° V -7 

*°'J K ^'JTUlx-K *''J^i^>, y7')^7^-Ff 

flg, # «; kf-;i/ r-f - 9 - ^WJ3i, *° 'Jx-f ;H»flg, *° «; ^ -r v >; ^ 
jl^v^ii, -7^y-«J3t, ^H#J3&. ^5 5>fj||, PFA, PTF 

e, pvdf ^^-7 vm&ffim. is^mm, ^ * k»i&, .x.#**>t* u 

- K ^^-7^Jl/-hf«ftttm ^CO-fe^M (OR) n, X 
«±, MR (OR' ) n-1 R> R' f±. 7;V*;l/^ 7x^;H|W| 

MU\ mmm<D IVA-VI I Am. V I I IB-VIB 

o#»;7jc.-^> ^smt^^T-, ®# e n - ^s^^nf^ # v * 7 
i > & «t tf^-oSNM*:, *° j.^- u y v * * -> * 7 * > 33 «fc # 

S^o>f * ^ttOTttSS^, afcanc, ®^DA (Cr) , Ta 
, > (Ti) , m (Cu) , T^l-^A (A 1 ) , *'J 7T> (Mo) , 
^nt> (W) x - vim, (Ni),^(Au), a°7-77A (Pd) , 
^ (P t) , ft (Ag) , j| (S n) ^CO^JSJ: l) < 

& 1 «o#si4#^M*j£$*i-rv>& c: t Zft&t-rzmmM. 1 - 2 oo^fti 
[lit a£S 2 2 1 lu f Sj&m^^g a*, # ' j * ;i/ * >BU #'jxf i/>7x;i/ 

C r) , T a , > (T i ) ,11 (Cu) , 7;K-7A (A 1 
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mm 2 0 0 3 - 1 9 0 8 7 7 v : 5/ 

) > ^e'J ^f'^ (Mo) , ^>^'Xf > (W) , (N i ) , # (Au) 

, /^v^A (Pd) , fii (Pt) , m (Ag) x fg (S n) ^<Z>£Jg. <&v> 

it , (D** r -t -f- > ^smt£E55H\ *'')^7xii/>s tFfwiift, # 
nt*^2 4] ffium%mm&, <x>**vy--r9 yx-y&n&w, * 

7< ^'J uymm, 5 K#UB^3fc«ft14#!l&, ©i^y7^ 

1/- K *U*>-T$";i/- h^^^ttiftJJa, ©PFA, PTFE> PVDF 

[ffitf 2 5] huIE«^I1H^\ (OR) n, MR (0 

R' ) n _i [5£cK R, R' fi, T^^^afe, 7x-iHWii^l), M 
l±, JiJtH^tf) I V A- V I I Atk. VIII J£X(i IB-VI B&KJR-f £&JR 
"C** 0 ] •C^$*L*&JKTJl'3*v K^jfJD^^L-Ctf^tl^^^OM*. tin 

2 3<D^-rtifriztm<vmmmTo 
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Ts^-vy-T >7 'J h <j ;i^m£-# x * ^ W > - 7 * V h >; ;V-7? *>*jh 

S ^-f^ o *Sf t bf - ;v ^ftffll , #>jxxfJi'7^* K#flg , *° 'J T 5 K , *° 
ix^>, k * 0, ;7'j i/-K y7'j^7^i/- 

* 9 * >WJ3i, ^'J l^Wflt, >f 5 Kftii^^^fCf^l^ ®x^y7 

* U K 71x*>-7?'Jl'- h^Ojfe«fk141»J!l&, @PFA> PTFE, PVDF 

[W*S2 7] ffirfasw&«ifi;*j& s , — (or) n, xt±, mr ( 

OR' ) n _i [jS*, R, R' fi, T^^^S. 7 ^ *) > 

Mt±, jsjto?) i va-v 1 1 Am, v 1 1 irnxa i b~v i Bm^m-f2>& 

wsk^MKn ^x£m^&£mmtmwkXMJ&2tix^z> z t z&fflrt-rzmm 
m4, 5, 9, io, 1 2Ri/i zw^tifrKumeymmmi-o 

umm2 9] it^i -2 s<7)^-rti^{zmm.(ommm^i^ir^zt 

umm3 o] &m<v%u±iztmm^RV!%ytm?zmm^mrtfzE 
Lm^m^zis^x, mmtmm^ttx, mumm.±izm^mm. mzm~ 
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fit, mil e^-^«s ^ mtmmmm t * mn.m K&m t/zzt t^-h 

, NANDIlI^3?.iiN0R[Ilg&{;Wi-^>-<!:^M<5:i-^^#*T- o 
[f&Wsfriffl&Wn 
[0 0 0 1 ] 

[3§^o«1-&&#t^i?] 

[0002] 

4 -f-^-r (j^r, tcrtj ) , m^m^mm, rv\ el» 

[0 0 0 3] 
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[0 0 0 4] 
[0 0 0 5] 

o 3 wkw >m§2 0 4!^ ^t«&&^4^Wf (^r* 

LT, Y- MI2 0 1 J±, Y- hmmm 2 0 2 tc <fc 2 0 5 ^1 

^Wi:^I$ftti/^, i 2 3 C^t^OUlf ill F 7 > y X ^ 

■Ctt, y-***2 1 3WKW>miI2 1 4li, ^#MN*fls:*2 1 5<D±\Z 
fflMZWfrm— fffiiK^TEtSiit^ao fit, ^-Mg2 1 1 {± 
, ^-Mfelf/i2 1 2 K J: 0 ^rtSMNM** 2 1 5tt^W^i$*itv^ 0 
[0 0 0 6] 

K i otffMt^ - £# ? -C§ -SOT-, S^ii^X ho^ijig^n^ h ^ > t&*pTHB 

LT, #'Jf-t7x>' (Applied Physics Letter, vol.69. p4108 (199 
6)) 7& ? &g£*l-r#T^£^\ *:<n®mm*, 0. 1 (cm2 /V- s e c.) * 

4 •y^>^Jt^-^t"WW##*t#^fflv^cf^*T-(i, KHz 
[0 0 0 7] 
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&m 2 0 0 3 - 1 9 0 8 7 7 9/ 

immtlzL E L^tlOl»Clr«»I h 9 > ^ (TFT 

) <r>mmi) t ni&tl£Z>£*Zrx.hinx\<*z>o Lri*U gfc/um^^ftJaT^-v* 

[0 0 0 8] 

LfcmmaN&M h7> * (mr, rs 1 tj t 
o ) ^\ (tt) c£ffl^a^# ^rtt^T- • /utxi/^ fn^nMt H9 
@fg^ (2001) leisure $ftfc 0 

[0 0 0 9] 

H2 4(±, »S I TOBfMllI-CaboT, (a) ti, «ffi*epiraL$ri/vtfcJg 
fc^U fit, (b) t±, «ffi4:eiliPLT^JiSii*3&*j£**o^3e.Sr^-f 0 
H2 5 tz^-f «t -9 i*OSIT (i&ibSiT-) iZ&^Xlt, V-X1I2 2 3 
> ^WSfrS 2 2 5 Vis 4 >m,M 2 2 4 3&*0^c»Ji £ ft, f^jg^JS 2 2 

5 <n^<nni^^uft\-mm* mxikv - ?.mM2 2 3mkh , >is2 2 4 

fc"WrKK«$ftfc1£&oi$#o**- Mi2 2 2^ffg$ftTV^ c z\<vm 
^•IlrSE L h 7 >i/X9\Z 2 3 t K W >EtI2 2 4 

^t^ON/OFFIi, 02 5 (b) Kjjrr J: ? ic, y-M!2 2 
- h«BESr^lJnLrW«^S#W2 2 5 0^*fRi**i(MHi3-£& - U«t «K 
V-^1I2 2 3 t KM >tS2 2 4 £ WO^tn:ffi**IS^:$-fr, Z^mZffiti 
&m«MB*fW#PLTv»*o -OS I TKiftff, fiB»at^OM!*£#4?$-£*CL 

[0 0 10] 

IH 2 5 iphfoiph X ■? ^ :^SIT<0ft^W, #SWlOllIl¥K J: o 

* £ t let 0 ^JUffc L 7t^##» * - <h &X £ -5 njf Btt* f * •) , -eo 7t 

COS I T(i**tf>i5jgJc.gco h 7^^7.9 h LT^$*ltt^e 
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[0 0 1 1 1 

v-xti2 2 3 1 kw >is2 2 4 twwznmtfffiti. fit, r- 

MIS2 2 1 K«EE«r£P*rai-&l$Kj3V*-t\ V-X112 2 3 t VV4 >mM2 
2 4 tKDffllzmffi.tf&WrZtiZ (normal ly-ON) 0 itz, ifflgE S I T iZ& It h V 
-Xli2 2 3 h Kl"T >M^2 2 4 i^BflOf Jl^^^fllMfe 
*±, *<*>^F8MMMMi 2 2 5 <7)3D¥^*0|SJIim#^*M f7> ^ (@2 
3#BS) |;felt^flf|#|2 2 5«t^-Cft4W^^WT\ 

, buIE S I Tli, V - X mil 2 2 3 t K W >mM 2 2 4 O WotSt/L^T** 0 
, 0FFB$OtI^| < **tu»-9PnH^*o^o $*>K> t«C0TFT(i, 

^TFToioc, §u¥^r ft -c^- -v * £ mu^ or he & f-v <« 4 x t m c u ^okd 

o L^fc, HUfSS I TH£^T(i, ^(DY~ MI2 2 1 <PRJfl|j& f l m^iitr 
«t -? C^?-->^&£^7& ? &&<7)-C\ for- MlO^I^n-fe^^ 
lit: * 19 n x h tv^ KHri** o 7t 0 

[0012] 

BP*>, V TO^ibJg^fpJ±$-^^ OF FB#«>mij££/h$ 

[0 0 13] 

[m * m$k-r %> tz &<D^m 
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[0 0 14] 

[0 0 1 5] 

2>z\k%mffiLt1r2>i><DX~$>2>o 
[0 0 16] 

(Dwu^^pta < t *mizffij£m&±<7>m]±<DWi)uiz £ ^x*\ >; ra* b 

[0 0 17] 

t-f&i><DX$>2> 0 
[0 0 18] 

[0 0 1 9] 

tmm7 iztmztitzstwi*. wmu - 6 n^-m^iztm^ntzmM^zis 
v^r, mizm=omm<vTmizmfozmiifzz\t*!ftffliti-&i><Dx&z>o 
[0020] 
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[0 0 2 1 ] 

& < t i>-^mizpfifcmx±_<DmJ±<7)£miz£' : >x*^ >; y^h >^)Vaiatt& 

ttn.mmm*mtftz z. t t -r %> & o-e* * 0 

[0 0 2 2] 

rm< l zmuzmitzz.t$:!&wct'f2>i><Dx*&2>o 

[0 0 2 3] 

[0 0 2 4] 
[0 0 2 5] 

massi 3 Kimztifzg-wn, m^mi lxm 2 \zumztitz&mz&^ 

[0 0 2 6] 
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13/ 



»*si 4izmtL2tLti5kwi*, m^mm, m%mm, wm%mm, ^ 
m^-mitm. &mz, m-^mizr a mimifxmm^tifzm-^mmRi/m~^ 

i> i&^m%mx^^ir i>(n-c$>z>zt$:!%%k t^^mmi-xh & o 

[0 0 2 7] 

hz\t *mwt-rz> i> <nx&z> 0 

[0 0 2 8] 

tt^i 6 iztm^ntz^mit, iMtgi 4x1$ 1 5 niafJc^n^^Bjuio^ 

< i: & — rp)rlzffi7BiU&±<7)m!i±.<7)t\l1}Ulz£ ot^t'J T^h 
[0 0 2 9] 

lt*^l 7 icgfiic^ti^f^fi, fjf^l 4-1 6 <D^-ftLfrlzmmZti£z5& 

miz&^x, mzm-vymm^Tffiizmmzmtffzz t *mmt-rz>i><Dx$>z> 

o 

[0 0 3 0] 

it^i 8 {zmm^n/z^mn, m^i - 1 7 ^-rtt^izum^fitz^m 
iz&^x, mu^m^-m^m *° - n - t: - ^ * >v > * v - *° <j - 

y - # ;wsy u ;vxf;v 9 * - h If *° V tf- ^ 7 x. > M/ >ff 

> If ^ > v v > tf •77 i J-;M^ tf h 'J T 'J - ;l/ ^ * > if 

^fij^7>h5-t> If zg tf 9 V > If v kf - )V 1 y -tf y if ig 

)v )v<ym^fo. ^xx^ip^ymm^ox^-^^ymmfe, ^-f-^ym 
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m*RV\ 'J 7;u+^f + 7 x 1 7 x >Hf II J: *) tk&mfrbM&ti 

•j x r v^-feat, # r v*3vfeif , h »; r - )v * ? > fry> 

, ar^y^tf&m, *-*>7->&&m. yT^>|fe|, x^'j;W^fe*. tf 

') 'J7A^fef, 7^f7^y>|fei, ££>\ i7ynyT-^ f ^-fl/7 
^Oy7->|W7^Dy7-^|J: 0 * & ff^ <b 3tf *t£ <J?fc < t i> ll 

[0 0 3 1 ] 

<DX3bZ> 0 

[0 0 3 2] 

3-*v>-w&Ly£ Mfbf -j xf u >f (o^'j xf p 

tfi)JU*7-)l'T)l'*Vmffi, # } )T<h\ itwvty^ K # 

'J7'J1/-K sK'Jxn/*'/, yT 'J ^7 * V- h#J3a\ If— 9 -A' 

y^y-^mm, rnmmm. *?<>wm, pfa, ptfe, pvdf m<D7vm&mm 
- Y^itmmmm. $w-ig&m (or) n> xii, mr (or* ) n-i 

O I VA-V I I Al, V I I I B~V I Bmizm~f2>&mx$>2> 0 ] 
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f a » s # n & c: t * m m. t -r & % o -c * * 0 

[0 0 3 3] 

Z<F>m^W, Xfl/>yt^ryft7 ^ <fc O^Otf ^ffc, *''J7 7>1 

* >tt2»Stti%^, ©?UA (Cr) , Ta (*>*;!✓) , ^ ? > ( 

Ti) , IB (Cu) , T^5-^A (Al) , ^'J 7T> (Mo) , 9 
> (W) , (Ni),4(Au), t*j*J*ju (P d) , fit (Pt) 

, H (Ag) , % (Sn) ^O^jPRi 0 fc&a^t>atf*l*4?fc< t & lffi<7)^ 

nmrnvrnfo s jk/c v > & £ t * t -r * <> *> & a «, 

[0 0 3 4] 
[0 0 3 5] 

»3jfcE2 3 JCfB«$*LfcHWt±, fflfsfrSl ~2 2^r=h^KfB*£*ifc|&IB 
ICfc^T, lufS^— <7)*@. IS— OtiS^HWii^ ^nA (Cr) , T 
a ( 9 > * ^) , *f- 9 y (T i ) x m ( C u ) , 7JK-7A ( A 1 ) . 'J 7' 
(Mo) , *>?\Xt-> (W) , -y^;P (Ni) , # (Au) , ^7 7^ 
A (Pd) , fit (Pt) , i (Ag) , i (Sn) ^Oil, 

■7 ^^^syf-eosis^oiMfai^mttift^T 
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[0 0 3 6] 

? ij n - Y X ^ P > - T * 'J n - h V )V- f ? ¥x- >5&M£H$, 

# i; i^- ix *° u 7°n tr 1/ > , £fb tf-;i/-»K tf- ^*m^1*^^il 

fb ^-^^#J3&, # 'jxxf^r;^ K#J3I, # r 5 h\ *° y ^ v ? *° »; 
'f'JT'JV-h, vT'J^?^-^!, 

tr - ;w r ^ 9 - ;i/»jg > * 0| jx-t mm, *° uxf )vmmm <o mnmmm 
, d)y >jn- * vftm> 7i;- ^#jg, ^*#J8&, p< 7 5 >mm 

<yu?>-T?vu-Y *$<n%M1t&mm, ®pfa, ptfe, pvdf |<077 
[0 0 3 7] 

KiS^T, HufS*^lfe*fe^\ — «:^:M (OR) n, Xt±, MR (OR' ) n _i 
[j£*K R. R' (i, T;v*;H£, 7xx;Hf offit^^ M«\ J§8J^ 
<7)IVA~VI IAE VI I IMliIB-VIBlt:lf^tIt*^o ] 

[0 0 3 8] 

lf*^2 6 HgB|R$n^:|&Wtt> lf^4, 5, 9, 10, 12M13^ 
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*))V79v-y mm, *° } ) tr-^ ff- v - mm, *° ^- f- ^wsg, *° j ; ^ x 

<D j. y T * V - K ^^ffcteflMi, ®PFA, P 

TFE, PVDF ^7 y fSt^#J3&<fc ») fc&8^f>Sg(f*i£^fc < & 1 m^mm 

, j&^ti, ©iuis^- corns, ssnomffi*o^* < t i-^o^isftiao 

[0 0 3 9] 

Mf3fc£2 7 rfBflcSfifcl&Wi, »3fcE4, 5, 9, 10, 12Ml3m» 
rn^^fefc^n^^^^v^T, iuIE^««^«^\ -A&iSM (OR) n, 
XJ±, MR (OR' ) n _i [5£*K R, R' (±, T^^r^S, 7x-^Sf<Of 
M(±, M8^<0 I VA-V I I AI, V I I IlXiilB-V I B 

[0 0 4 0] 
[0 0 4 1] 

fJMfc£2 9 \ztiM*titi$km\*. WfJfcg 1 - 2 8 0v»r^twffi«^iB»3R^ 
Z1i1r&ZtZ!WfflLt-f2>ELm7f;m3-X«&2>o 
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[0 0 4 2] 

^jus^iw. fit, Byfa^-^ms^Htrie^iB^m^i^m^tc^ML^c^ 

[0 0 4 3] 
[0 0 4 4] 

1**^3 2 tcSS«c^ti7t:^ii, If*^ 1 - 2 SOV^-ftL^Hlfim^^ft&^T- 
£N0T[I]j&, NAND[US§X(iNOR[eIi^HWi-^-<h Zmfflit-f ZBMm^ 

[0 0 4 5] 

[i§0^ (omm^fm] 

Zm-fZ>i>(DZ7jkL, fit, (b) (i#^Ofg:S^;^g^^-r^><><7)^^i- 

o H3(i. ^^^^m^ifm-r^fz^^m^^tmmi- (@24) zm-rzmm 

^mmm-efr&o msn, ^§%m<7)m<D— mm^f^HT^i-mmmT-^wfrnm 
x$>z>o men, m5^£K&mmmT-frhi&mmmmzm£Lfzwm<7)i> 
<D%m-fm t wm~c*>z>o muz, ^m^i^-mmmm^^-nmrnj-^^ 
-r^immm^-ummmmmx^^o msn, ^m^m^-mm^Mm^^ 
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mmm-?$>2>o mi ^m^m^-mm^mp^^-tmmm^mmmv 
thho hi 2(±, *%m<vm<D—nM<vfm,z^mw)m^<nmmm^<h2>o m 
1 3(i, *%w<ni&<D~mM<vftm,£^irmmm^mmmv&z>o mi 4 1±, 

ffeo—^iifco^^^-r^ift^T-owfisia-rab^o si i 6 ii, ^fp^^-fi 

i-ELm*mi-<n~ummmnm^&&o sisit ^^^-hm^^^tf 

T-^i-^f^SHlSSOl^El-e^oT, (a) liNOT@S&£7FU (b) (3N 
AND0j&£7FU fit, (c) (±NORIUi&£^1-o IH 2 0(i, HJfe^J 1 "C 

mztm%kw.<v--m>mmmmm-e3bz> 0 m2 in, mmmAx~%tz%m%tw.v>- 

ho 112 3(2, Wi^<DnmMWn^z Y =7 y vX ^OifMEl-C^^o 12 2 4(2 
, il^SITMt^ot, (a) (imi±£l»L&^Rig£7FU L 

t, (b) tem&zmnLT&zmmmsfctf^fzwmzTfi-to 

[0 0 4 6] 

mrnmm 1 ) 

«) 1, m^u&#/i (^-h^*t/i) 2, i5i-¥Mt;FB^ffi^isttTseg^tL^^ 
— <Dnm (v-xii) 3^^i^ti (f>^>id 4, oii 

3^.^-omS4<7)^Pi^S*!)^<!:4ttc^n<b(7)±M^Md £ ^ KgfcltfcWra 
16 ^IM-^WLTv^o ^H^HioV^Tii, Huie^####^ 5 (i, < £ 

^-^itt^o HUiafem^m/l 6 (i, «ff L<li> m 2 (a) H^^ttrv^J: 
9 &«^<7>©mKj£fcLii 6 a > HI 2 (b) ^znx^&£d%MW<Vi&m%.1& 
6 b, Ltv^^v^Mcofgl^Ai, X(±, i^Lt^^i/^M 



tatE# 2003-3061113 
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^-v : 20/ 



10 0 4 7] 

sKu/^^^i-i/^a vzommb, *° 'j -7 i - u > -\£~ v y r vze>m&fc& 

##4$<*M * ^te^MlteES^, afctfK, 0^DA (Cr) , Ta (9 > 9 )V) 
, ^-?y (T i ) , £! (C u) . 7;^--)A (A 1 ) , -t'J 7f> (Mo), 
*yyx7-> (W) , (Ni) , ^ (Au) , A'r/W (Pd) , 6 

# (pt) , « (Ag) , ib (sn) m<n£m£^%&%tfrbm\$nz>'j?-%< t 

[0 0 4 8] 

-5) o 

[0 0 4 9] 

v r v- )H%mfo, 4 5 r v - frffimfo ^y/'j-^rr/, h r - ^ r 

* y nmw* <?) r >; - jv r $ y mm®-, ^ > y y > %m\t, yrv-^tty m 
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^-v: 21/ 



<D\£]yyMT^W, a - 7 ^ - ;w ^ ^- ;u^>|f igf^. xx^;i/^>Iijg#:||<7)x 

•f - > M*#> j^i-^y BMfo. v)vt\yy, tf*)7)\/*uy m&fe, ') y 
)uiruyy, yiv-t v; ym^fcRif^ tfv r ^^-fr?-*? ^y^<D^*-7 *.y 

?y&&m, ^riy'y^m. -t^^^y^m, ^v-y^-y^m, ->r-> 
yyyxuy^&m. x ^ r <; >; ^ A^vfeft, 7>h7 + y>^t, ffi 

[0 0 5 0] 

iz&m%msnm*fmir2>zt{z£ ^ ^^^m^^^js* lassie 

[0 0 5 1 ] 

*%wiz&if2>mmmt&i±. astm D150 (jh^iukhz) iztoif&itmmm 
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^-v: 22/ 



[0 0 5 2] 

, rw^mm, ^uy-mm^-^^m.^, mmit^v^i/ymem*) 

*'*-K ^'Jtvv-k 7?^)7.)v*y, vr >; ^7 * u- hfflm. ^Kutr- 

7iy-;Hfffl|, m^Wfli, ^7^fl, PFA, PTFE, PVDF *$<D 

>-T* V U- Ym<Vltmt®mm, &<D—l!g&M (OR) n, Xli, MR (0 
R' ) n-1 [sfcck R, R' (i, T)V*)V^ 7x-jH|<OffiIt^l) 1 
Mfi, JiMftO I VA- V I I AM. V I I imXli IB-VI B^U«i"<?># 
mxhZ> 0 ] -C^^tL^>#ST;W=?^v K^iP7K5Mif LTt#f>n^v#?R^^n^ 

o 

[0 0 5 3] 

&m&t*z> 0 ttz, mmmm^mfrmstmmmmz^Lx^zt, mm 
5 <DmrLm t ±.%--tz> <ox\ off mmfe^mmmw, t*z> 0 mm®* 



ttiliE# 2003-3061113 



2003-190877 



^-v: 23/ 



[0 0 5 4] 

Cr) , Ta (^>37;u) , (Ti) (Cu) , T^-^A (Al 

) , *'jrf> (Mo) , ?>^*-r> (W) , (Ni) , # (Au) 

N /^v-7A (Pd) , (P t) , 0 (Ag) , M (Sn) ^0£JR, pJc^ 

'J 7 x - 1/ > If - 1/ WRiflJf Ost? 'J 7 x - 1/ IftS^f , (2)*° 

'J tf o - O^oifjgfl^ *° >; -f- * -7 i y is X z/^<DM^fe, *° ^ v > v 

, m<vnM<nfm^&^xi>mmt-r2>) 0 

[0 0 5 5] 

. ztib<Dmm<7>mmt&, TFTrnj-^-mmmtismt Lxnt>ti& 
< o f F^<nmwi%i&]$.z-£z>m%:i>£>z><7)x\ ^-<5omM3s.o f ^-(7)Kg4 

^^fflU'fb^M^ttfi, — «£lft&TFT<hJ£!j&LTiijV> 0 d *i^fj|— com^ 3 <D 
W*Jklfm~ <F>mMA OipS(i, ON/OFFJt^Mtki^ i 7 ^#^Oftig^ 

[0 0 5 6] 

y-T9 V h >; ;i^M£-f£> X?-U>-T? 'J n„ > <J yi7*I 



miiEilf 2 003-3061113 
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^-v*: 24/ 



- K ^lx?>-7^';p-h ^O^^-ftltWlH, ©PFA, PTFE, PVDF 7 v 
■C#, fO^C, tiffin * h^ftiS^n^ FWWt^o #K 

n^t'*oTi, t tm^Tc § & r p< - v £ £ t 1 * C ^ 0 

[0 0 5 7] 

itz, mtim%mm2lZ, -fe^M (OR) n, Xl±, MR (OR' ) n _i 
K«K R, R' Ji, 7^+;v£, y^-fr&^nGWt&'C&t) , M(±, J^J8^ 

(7) i va-v i i asi, v i i i mint ib-vi bjukjsi- a ] 

[0 0 5 8] 
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^-v: 25/ 



[0 0 5 9] 

X-f LT(i, Appl.Phys.Lett.,vol.76, No. 14, 3 April(200 

0), 1941-1943 H i3 V^T, ^(7)^; 
fc=^Vd/2^- L 2 

(// : >; r^ttjjt, vd : v-x • >«ee, l : f 

[0 0 6 0] 

^l&^fEKjiti^ OK&^XIZ, ^-0113 i:^ZK7)Sii4 <h<7WcmJ± 

i5L«6^A«9, ®«^^/LS6 7)^#f»3g#^5^r±A$n, fit, W,-<V 
«4^vtAi--5>o L^oT, -<7)fgl|j*T-2 0 H£i/>T(±, ^J^^- 
fWiilft:;! 5 J: o TftlJfP^^ ^7t*Mc, ^^*Mt^#J?, 

* amm^) m2 2m%) wmsi^v^, ©m^^i 6 oj&mifi 

[0 0 6 1 ] 

mm^) (H2 2#bs) 2 4iz\&m%mm*fti)nLfzi)<Dizfflm-t-z><v'?:\ * 
7 &m<vm))m^2 o \zan h^-<^nm2, t$r<7)ts4 hop^otmut^ m 



mf£2|#2 003-3061 1 13 



<Wm 2003-190877 



26/ 



Effi) tKH^It (iron) toiwoffiBL ^m^iStJL 

o 4 1 (Dm^mxm t ttm it, i / 1 o j^t t & o-cv^iiii^fjLi 6 1 

[0 0 6 2] 

^-?^)vmt 1 0 0 0 A ^3 -C&^Jt£-^& , ZtUiTFTUT 

j&ft&v-xmte&tf kw >um<om (sooamt) £±0*0 

0 0 0 A"e*o/:^i:it v-x«S (3) x^ku^^is 

( 4 ) 4 0 0A, Wft^frB 5^ 1 0 0 0 ATM t7tH 2 0 OM<7) 

^ti-^t, ft^W6 0 0AOTFWI!$n, ^»>flf£« 5 
mz^-^^^^f^^n^> Z t i:4*OT, hWEoEPinfcJ: oT y-x • 

[0 0 6 3] 

i -coffin, mzmr.<Dnm4frhmzi&m%mn>m 6 ix^ve.M^^'f 
a <d o n * n %> - t 7) ? pti g 1 & & o 

[0 0 6 4] 
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^-v: 27/ 



[0 0 6 5] 

<vmf&zm2 3i:^$M»^tiBn:^i:t^„ y- hm%M2 i 2 

, v-7,nM2 1 3, vu4>mm2 1 4«^i^ tw:, 

H2 1 5cnttmz. mmmv$tm-t~tz>o *lx, mm¥-mi*m2 i5©n$ 

[0 0 6 61 

^m<Dtmmi L 2 o^=otii^™:ii, *k (mi oosssii 

ji#*->»18, 7xy-^fl, J£MtJi\ ^7^ti, PFA, P 
[0 0 6 7] 

) i> m^ifeiie (y-h^t®) 2, isi-¥®uKHi=srigtfrBee$tL7t»- 

[0 0 6 8] 

mtiE#2 003-3061113 
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^-v: 28/ 



mmmm 2 > 

IH4 C^i" i n ic> ^f^cOjffctbifT-S 0 Hi3v^T(±, ituie^-com^ 3 , s 

mm-<vmm 3 scroti 4 ^^rti^-^-^misiam^fi^is 6ti«L 

[0 0 6 9] 

-<7)J:^^fgftf)^T-3 0(i. iu ffiii£!»^- 2 0 tlstftULT, m-<vmM3t 
m~<7)mm4£Bf&L, fit, <7)lg3 £^**>^LT^t4 £ ##:;i5 

[0 0 7 0] 

(iIOii3) 

IH 5 H^-fJ: -7 ^0^<77fgK)* : f-4 0 HjoV>T(i, mifS^— <7)m^ 3 , H 

- ^m® 4 Rm&m%mmm 6 <b , mifB^r^#^^« 5 £ , < t 

mmmim^fhtix^^o ^§%m^mm^4 0 zifm-r&izfrtz^xit, m 
mm^i o<Di&mmmme> zmi;Lfzi><D memm) i-^ti 

6 tw,-(r)nM3 t<Dm<7)m.%miii z.ntw\mxr t 9 0 



ttif£#2 003-3061113 



2 0 0 3 - 1 9 0 8 7 7 ^- v : 29/ 

[0 0 7 1] 

wms* i n*t tmr.(Dmm 1 o ^tbmn^en^p^ <h , ^m^-mfom 5 
it/i 2 ^tc h ^fMooNm^^'btL^o *zio*as 1 0 

[0 0 7 2] 

friesswscififiUi 7 j± , ifiKii, ® x ^ p > - r * > * ^ 
# <; tr - ;i/ ^ - ^wj©, # x- - -r )vmm, # ')^t jumb^i* pt 
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^-v: 30/ 



[0 0 7 3] 

itz, mmn,%mm7 a, -^m (or) n, xti, mr (or' ) n _ 

1 [^"K R, R' (4, T)V*)V£k, 7x;jHf«tlit^^ M(4, Jil$ 

|(7)iva-vi i Am, v i i imxn ib-vi bj£kjri-&£jr-c*& 0 

[0 0 7 4] 

-~<rm*w.m&mLx, z(D%.m&mm&t%<?x^2>t, tM^sooft 

^^fiSrKnifc^l, ON/OFFJtO^iv^lft^ 5 o £fpSH-& 
[0 0 7 5] 

i><7)K~?^^X, m 9 ^ffl^T^eoj: 9 MUWZtL&o 

SP*>> III 9 (a) Ki3i/>-C\ Mlii-^)ig, ^r^St, f&m^SJft/f O 
-fft^£^U fit, Sli^rimSWf £^LT^&o MOftfr^ti: 0 

Mcomfi^M&v^i^^ 19 , H9 (b) k^i-j^u, jLKfr^-mmtf'bz < 

fcoT^-^MO^FKattiao iJS^, HI 9 (c) H^i"J:-9tL MtwiEmia** 
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^-v: 31/ 



-)Vi)mfim<^h 0 mm rtt^witi <7>mi±. mmtm m) i±m, ac-2 
i^L/t^N mm wtmmm (om^hmm^^t. *mtt~&v&wm& 

(4, Mg, AK C 

mttfti* s mm-tz ^mmm^m^m^ i> <d xh & m & iz «± , a u , p t 

[0 0 7 6] 

mm^^m uzTszzti&mi&t u fit, 07 tiBj^^f^^e^ts^L 
« < * 0 , off mrM&m^m t%&o 

[0 0 7 7] 

mmmm 5 ) 

<7)M3 S.D f HZl<7)«S4 , fulfill— 01131^0114 OFfl 
= olSl*ffi^tLtv»s 0 HlOtc&^T, 8(4, S«-e*l.o fit, £ 

«tf 6ocii, mi li^fj;^:, Buien-om«3. »ii4i 
m&mnmm e mm^m^mtm 5 1. nzmwj?* < t ^-y^m^ 

[0 0 7 8] 

o (4, mi^i$#^*Jf 5 4 *> *>i&v>m»ifitft**i-ig:* 



miE# 2003-3061113 
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^- v : 32/ 



1 ni* Lmffensp^ff^n* t > mm^m^m 5 <«£l» ? t^ , n.%mm 

2 -r v r o -r n y ? * ft n (D x\ off mm £ mtL-t zzt t%z> 0 
^m^mmm?- 6 o n&^-m, o^/oYY^-mi-t^^t^^t^^ 

o 

[0 0 7 9] 

(Iio§i6) 

15, lei— s FMizmm*wtxmm.ztLt:m-' <^ti3rarosi4, tuts 

T7 0 ^£^T(i, m 1 3 ii^i-J: n HuSS^-<7)mM 3 . Oll4S^ 

ism^t/us 6 mriE«#2ifre 5 w#so^4 < 1 ^-^m^n 

& o 

10 0 8 0] 

HI 4ic^i-«t^n. *l&WOfl6»3R^8 0(i, «rfEW«^*#W5J:0<>1g: 



miiE#2 003-3061113 
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^-v: 33/ 



-7 0 7^g^-\-*;Mt£*i& ^^>; /(oiisi^K & 19 , -e- 

^oIh^^J9, -e^is^ m^"*WTmW)&timhtiz>o tufa, *%w<7>m 

fit, ^fP^jfgftfiifT-s 0 fi, Huifi^-oms3, i-<7)«i4sy { it 

<nnj±<vmmz iot+t'jr^^^ ;w ojfg <t & -si^m^jjL/i 7 ^tsit <b ti 
rv^<5o-e, mris^M^ff^3 t;ie«c$tL^^t!>^4 0 fciwn, ^H^mii 

1 Lm/±entnffi frti& t , ^tt^'W^ 5 ^fSfcLfit^T^ i) , 

2 fr* -V } ) T<D~7'u y 9 irff-) <7)"C\ OFF m^©^ £ CI <h ^"BTfg <b & £ 0 

^mw^mmm^i oiz&^xa, 0N/0FFjt^s<t^>^ i^nrt^^^ 

o 

[0 0 8 1 ] 

dioii7) 

^#§0^co^tfi^8 0 (±, m-vimm 1 , «^if« 2 , ®m^»t/t 6 , w 

if*M5, MtfH, |5j-^MH^H^IS:ltTSdg^tL7t:^-comM3^^ 
ZK7)m^4 fcJd^ LTfc «K fit, lufd£mfijStf/L/i 6 (4, mffe^1t^# 
Jf 5 4 <9 M&v>«^^£^1-£<7)t:1fj££ftT^& 0 C<7)fglJ)^8 0 H£v> 
T(4, il 5t:^^^J:9(:, itufef&m^tfiJ/CS 6 o££c«gK£iiuiE^$|# 
mfom 5 UH^tL^4 d Kl£lt&.I t&X£Z> 0 tfz, m 1 6 MTT.Zti&X n \z 

. -ofgii^rf-s o n&v>Tf4, flutes— on 3 , mr.<Dmm 4 %.m&M%i8. 
urn 6 mria^w^ii 5 <7)#ffico^& < t i>~<rmizmfcm&±<7)m 

8 £f£tt& - t^T^^o 
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[0 0 8 2 J 

s^iiiffii 6 coft^ramct *) i> mm^-mim 5 ott^n»»s:/h$ < z. 

[0 0 8 3] 

EI 1 7 J: ? C $»EL^f?9 0(i, *i§On]*&140 

iM«2 7O±lCfg|J^S.0 f |§^T-^»ja^^I^lt^EL^^T-^WL 

9J2MR2 7^±i:*=OtS2 K ltfrtB*=0*te2 1 (OMMM^It J; 
^KKltfcW£CI68W2 2, |SI-¥®HRIHBS:KttTBee$tL7t^-<omS2 3 

2 5 «t 0 ifiv^itijii^^ttiMSi 2 6 fciK^w-rat&i&fs^as: 

tt^tirv^t^C HtfJ^F-fc Lt, HirfEii932H£2 7 0±Ci8WlS2 8, 
EL12 9 Xtm«3 l7& f H#:ffclt'b*LTV>£ 0 HteS£— Ofl&|£2 3 <hfj 



fcbaE# 2003-3061 1 13 
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^-v: 35/ 



[0 0 8 4] 

mz&mmm2 sit, «au:, iT0-eM$ntv^ o HufsptM3 iti, — 

F, Ba, Mg^-C*J&$ft*^ SWfftS (ft) &»L AC- 2 K J: o TPJte L 
7t:ft^Mftfit/6 ? 3 . OeVTO^Mtiio L^U ;tif><0|tl|ltt 

, a i ^(ommzmm-t&zt i>psm~c$>z> 0 

[0 0 8 5] 

%S.^O|f2if^ N N- tf^;l/#;i^y*->>K *°'J tf— ;V7 > h ^bf— ^ 
^4r^trfk^^S^^*#^**^«^#^«jS$n*o ELI 
2 9(i, JSRB^O I V A~ V I I A3£, V I I I miHt IB-VI BSiKJRi-* 

mm^it^lZ-t^) *7A£ K--/L£S r G a2S 4 : C etf&lf hKZ> 0 
[0 0 8 6] 

mmmm 9 ) 

^HB^cOHl H H 0^^T-(i, 1-26 tifrizumvyimm^-ziiL 

TV>^> 0 ^(7)«t^tc, ^#§91f3, fjf^l -2 6^^n7WlS£*c<7)ii£Ifj|g^£ 

n <t>i^ 1 7t -csjE^epfln $ tix v > & 0 jfes*!^ h (±- 9 >f > r t )m>k o 

TO£ft£o M^fcOif^fi, ^<7)^PS(i5 OH zWl (1/50 sec. 



tblEff 2003-3061113 



#11 2003-190877 



^-v: 36/ 



[0 0 8 7] 

mmo&m i o ) 

NANDElKX(±N0RiaS&UWLTV^ o ^^^NOT@S§ (>f>/<-* 
IU%) , NANDEiKRC^NOREIKJi, ^ti-TtU HI 1 9 ( a ) > (b) 
(c) H7F£*iT^£o HtTS£NOT|IIjf&, NANDEH&StfNORIIIB&iZfc^-C 

*&H2WMOS h^Vy^^Wt^ntv^e #!lxJi\ milENOT 

0S&tc4oV^T, Xtimm+ 5 V fc, |2WMOSh7>y7^(iONi: 

ilOMOS h7>y^^l±OFFi^l), fit, ffi#mf£ Ji 0 V 
A^Sfi^O h #ti, i2OM0S h7>y'X^iiOFF 

£ * 0 , * fc, 5 V t & & <DX\ mi OMO S h7>y'X^y-h • 

v-xffl<Dm.&m&5 v £ * «k mtimf4(i+ 5 v^^^o ratntw, huibnan 

T-£NOT[I]i& (>f >^-^IK) . NAND0KX(iNORiaK^Lrv^ 
-eii^IfORW: 19 > fit, NANDEItt"C(i»afa^R<E* s ^^ •) , 

[0 0 8 8] 
[HMFU] 

(flifefll 1 ) 

^ox@^jiii^thi2 ou^$tL*^i*OT mi^tmm^^m-r^) z 

(1) « (H^-f) V>mmKA 1 "C«JS$*1* 5 0 nm/?<7)^H<7)m@ ( 
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(2) HijfEII = com^l O^M^S i 02 -CM^n^ 1 0 0 nmS«l& 
IfS 2 £ffM-f&Ifl, 

(3) ittTlSmfU&liS 2 O^M(CC r-Cf#J&£fil 0 nmfOtil (H^t-tir 

(4) Huia^^lfelfS 2 OilCA u-Cft)&2ti& 5 0 nml|Wi- <^^il3 

(5) tuie^-om®3 s^z:<7)ms4iii^H'en^<op^comfam^#feifs 

( 6 ) HufB#fi#*#:e 5 CO^MH A u r** J& ?W50n ml? <7M&«^:«l 

[0 0 8 9] 

2 ) 

(5) xficiov^r, Wt^l5^, 



TTFZtiz ^m^-m* 9 o ii% izitmwm : 3 . i co *° <; # - * - h z i 

[0 0 9 0] 

(HJfeflfl 3 ) 
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i-ifl 38/ 



[0 0 9 1 ] 

mmm 4 ) 

HE (EI5 0^ft3(?TS:Wi-*) *«>l&, (7) (i, *'J 

o 

[0 0 9 2] 

(H«|J 5 ) 

•^c0XfI^jl|I^|ITH2 1 U^^ti^t^^g (m5^fgS!j^T-^#i--2)) * 

(1) 3H£ (H^-ti-f) O^ffiKA 1 T^fiK^tL>& 3 0 nmf^iHOig ( 

(2) iufS^HO^il 1 <7)^MHS i 0 2 tM*J&$*ia«$tffei«2 £10 0 

(3) iufam^ifg 2 <?)iiofr^ii4 fcj&jrtaas^KC r-eit? 

(4) mrfam^lf^ 2 <OilCA 1 -e#|jj£ £ *i 3 0 nrnffcoffl— 0«^13 * 
IS, 

(5) mtz&mmzfcj&Lfzm^&mm 2 (omwizmzm— ^is3^f>3 5 

nmOPJ]PH£3>ttT 2 0 nmJ?<7)A u t?»Jft $*L«5*Z1<0«S4 *^JS"f&Xe 

( 6 ) mnE»-om* 3 scroti 4 a£^n-en & oi«ofriB*sc*fti» 1 

(7) fliffB^«^»#Ji5<0^1BtCAu-e«ja$tL-5 5 0 n mffOtemaUHft 



taSEJlf 2 003-3061113 



mm 2003-190877 



^-v! 39/ 



[0 0 9 3] 

(itmm i ) 

[0 0 9 4] 

jsLt, mtm i - 5 Rmmm i Tif^n^f^^m^o^Ti^To^ttM 
( i ) mum i - 3 

m-<vmm9 <?)mi±z o v, 2v, 4v, 8 u m-nmmi oomj±£ 
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